Cad. Saúde Pública 2018; 34(3):e00144316 drug use 19, 20 . However, a few investigations have been carried out at schools comparing different contexts in the same sample, such as participation in religious groups, sports and community activities 21 .
Family conflict has been associated with adolescent drug use, which may be used as a form of escape from stressful situations. Conflict also may reinforce contradictions between parents, poor parenting skills and an inadequate monitoring style. Moreover, permissive parental attitudes toward drugs may encourage adolescents to use drugs perhaps more than their parents 5 .
The aim of the present study was to examine illicit drug use (inhalants, marijuana, hypnotics, crack, cocaine, hallucinogens, amphetamines and opioids) and test possible associations with socioeconomic factors as well as peer group influence among Brazilian adolescents aged 15 to 19 years.
Methods
A cross-sectional study was carried out involving adolescents aged 15 to 19 years in the city of Belo Horizonte, state capital of Minas Gerais, Brazil. Belo Horizonte has approximately two million inhabitants distributed among nine administrative districts (Barreiro, Centro-sul, Leste, Nordeste, Noroeste, Norte, Oeste, Pampulha and Venda Nova) (Prefeitura de Belo Horizonte. Índice de vulnerabilidade social. 2000. http://portalpbh.pbh.gov.br/pbh/ecp/contents.do?evento=conteudo&idConte udo=18525&chPlc=18525&viewbusca=s, accessed on 15/Apr/2016). A total of 117,547 and 25,569 15-to-19-year-old students are enrolled in 820 public and 434 private schools, respectively (Instituto Nacional de Estudos e Pesquisas Educacionais Anísio Teixeira. Sistema de consulta a matrícula do Censo Escolar -1997 a 2010. http://portal.inep.gov.br/basica-censo-escolar-matricula, accessed on 20/Apr/2016). A full list of all students enrolled in public and private schools was obtained from the Belo Horizonte Secretariat of Education, and the distribution of students in each of nine administrative districts was calculated.
To represent the real distribution of 15-to-19-year-old students in Belo Horizonte, adolescents were selected from public and private schools in all nine administrative districts. Two schools (one public and one private) were randomly selected in each administrative district (total of 18 schools). However, three public schools refused to participate due to time constraints linked to a previous teachers' strike that year and were replaced by others through an additional random selection process. Next, thirty-four classrooms were randomly selected from the 65 high school classrooms in the 18 schools, with the inclusion of all adolescents in each classroom. Later, those questionnaires answered by participants that did not fit in the studied age range (15 to 19 years) were discarded. No random selection of the pupils inside of each classroom was carried out.
The sample size was calculated based on 4% standard error, 95% confidence interval (95%CI) and 50% prevalence rate of illicit drug use and an 80% test power The minimum sample size required was determined to be 600 individuals, to which 20% was added to compensate for possible non-responses (n = 720). A design effect of 1.3 was applied to increase the precision, as multistage sampling was employed rather than simple random sampling 22 . Thus, the sample was comprised of 936 adolescents.
Data collection was performed from August 2009 to February 2010 using a self-administered questionnaire that was distributed in the classroom by one of the researchers. To guard against biases that might occur due to the variability in reading proficiencies, each question was read aloud slowly and explained by the researcher. The students were told that the questionnaire would be anonymous and the responses would be treated confidentially. Students could refuse to participate.
Tools and measurement
Illicit drug use was the outcome and was measured through the question of the Alcohol, Smoking and Substance Involvement Screening Test (ASSIST), validated for use in Brazil 23 : "Have you ever used any illicit drugs (marijuana, inhalants, hypnotics, cocaine/crack, hallucinogens, amphetamines and opioids) in your life?" (yes/no). This question was posed considering each substance separately. Due to the small sample size for each substance, for statistical purposes, the dependent variable was the use of at least one of these substances in one's lifetime, which limited the analysis on more specific illicit drug use.
The Brazilian version of the ASSIST has demonstrated adequate sensitivity, specificity, internal consistency and validity, suggesting its usefulness in detecting the abuse of alcohol and other psychoactive substances 23 .
Peer group influence was assessed using the short version of Integrated Questionnaire for the Measurement of Social Capital (IQ-MSC), which was developed by the World Bank and has 27 items distributed among six subscales (networks; trust and solidarity; collective action and cooperation; information and communication; cohesion and social inclusion; empowerment and political action) 24 . This questionnaire has been administered to Brazilian adolescents in a previous study 20 . The aim of the IQ-MSC is to contribute to new advances through the provision of a set of empirical tools for the measurement of social capital, focusing on applications in developing countries 24 , such as Brazil. Questions on the subscale "groups and networks" were selected for the present study, since the aim was to assess social behavior related to membership in youth peer networks. This subscale was used to determine: (i) the most important group of friends (school, family, religious activities, sport/ culture); (ii) whether the majority of group members had the same religion (yes/no); (iii) whether the majority of group members were of the same gender (yes/no); (iv) whether the majority of group members had the same ethnicity (yes/no); (v) whether the majority of group members had the same occupation (yes/no); and (vi) whether the majority of group members had the same level of schooling (yes/no). Only adolescents who reported having one or more groups of friends were included in the present study.
Regarding the variable "the most important group of friends", the original item in the questionnaire was open-ended ("Among all groups in which you take part, which is the most important to you?") and the answers were subsequently categorized as group of friends from school, family, religious activities and/culture. The most important group of school friends were those individuals who were not part of the same family, and did not participate in the same religious activities or organized groups of sports activities, dance, band, theater or language courses. Groups of family friends were those in which only relatives participated.
The group of friends from religious activities was composed entirely of individuals who belonged to the same religion. Groups linked to sports and culture were those involving friends who participated in sports, dance, band, theater and language courses, but who did not belong to the most important groups of friends from school, family or religious activities.
Mother's schooling was chosen as an individual socioeconomic indicator. This variable was determined based on the responses of participants regarding the years of study of their respective mothers. Respondents who reported that their mothers had studied for a period od 0 to 7 years were coded as 0 and those who reported 8 or more years were coded as 1. The cutoff point was based on the median.
For the statistical analysis, the age of the adolescents was grouped into two ranges (15 to 16 and 17 to 19 years). This cutoff point was also based on the median.
The questionnaires were administered in a pilot study, which demonstrated no need for changes. The pilot study was conducted with a convenience sample of 101 male and female adolescents aged 15 to 19 years enrolled at randomly selected public and private schools in one of the administrative districts of the city of Belo Horizonte. The questionnaires ASSIST and IQ-MSC were handed out in the classroom by the researcher and collected immediately after being filled out. The students did not suggest any changes to the questionnaires.
Data analysis
Data analysis was performed using Stata 12.0 statistical package (StataCorp LP, College Station, USA). The distribution of illicit drug use among administrative districts in the city and type of school (public and private) was evaluated using the chi-square test. In our data set, individuals were nested in schools, which were nested in administration districts. Then multilevel analyses were used to determine the relative size of the variance at each level. The multiple regression analyses began with the random intercept model (null model), and the likelihood ratio test was performed. This model allows determining the distribution of total variance of the response variable through clustering levels (school and administrative district). The result was non-significant for school (sd = 3.02e-06; p = 1.00), but significant for administrative district (sd = 0.4302235; χ 2 = 8.56; p = 0.002). We presented Cad. Saúde Pública 2018; 34(3):e00144316 fixed effect coefficients for independent variables on both the individual and contextual levels while accounting for random intercepts between contexts (Level 2: administrative district).
In the first stage, a null model was estimated without factors and only considering variance in the two levels of analysis (individual and contextual). Model 2 involved only factors in the individual level. Model 3 involved all factors with concomitant adjustments of individual and contextual variables. The goodness of fit of the models was evaluated using the -2 log likelihood function. Significant changes in the goodness of fit of the models were considered when the difference in the -2 log likeliness function between the two models was greater than the chi-square distribution for the number of degrees of freedom of the model (number of variables incorporated into the model).
The individual variables were aspects regarding peer group influence and the following covariables: age (15-16/17-19 years), gender (male/female) and mother's schooling (≤ 7/≥ 8 years of formal education). The cutoff point for age and mother's schooling was the median response.
The contextual variable was the municipal Health Vulnerability Index (HVI). For each administrative district, one obtained the percentage of the population living in an area with low HVI (less vulnerable). As the HVI expresses a negative attribute, higher scores denote a poorer situation. This index assesses two dimensions: sanitation and socioeconomic status. Concerning sanitation, the following indicators are included: percentage of permanent households with inadequate or no water supply; percentage of permanent households with inadequate or absent sanitation; percentage of permanent households with garbage disposal of inadequate or absent form. Regarding the socioeconomic aspect, the following indicators are included: number of household members; percentage of illiterate individuals; percentage of private households with per capita income up to ½ the minimum wage; average monthly income of the head of the household; and percentage of ethnicity. The values used in this study refer to the year of 2012, data available with the closest date to the period of data collection. The description of the content and the methods for its calculation are described in published material 25 .
Ethical considerations
This study received approval from the Human Ethics Research Committee of the Minas Gerais Federal University (Brazil) under process n. 124/08. Authorization to undertake the research was obtained from the selected schools. The participants and their parents/guardians signed statements of informed consent.
Results
The final sample comprised 891 adolescents. The proportion of losses resulting from incomplete questionnaires was 4.8% (45 adolescents). The overall rate of illicit drug use was 15.2%, which was further broken down into the following categories of substances: inhalants (7.9%), marijuana (7.4%), hypnotics (2.5%), cocaine/crack (2%), hallucinogens (1.6%), amphetamines (1.5%) and opioids (0.1%). Some adolescents reported using more than one type of drug (6.9%). Table 1 shows the prevalence in the use of drug at some time in life among the adolescents in public schools and in private schools, and among the nine administrative districts of Belo Horizonte. The prevalence of illicit drug use was greater among adolescents who resided in Centro-sul, Noroeste and Oeste administrative districts (Table 1) .
Regarding the variable "the most important type of groups of friends" (peer group influence), having friends involved in the same religious activities (OR = 0.36; 95%CI: 0.20-0.64) and sports/culture (OR = 0.46; 95%CI: 0.26-0.81) decreased the chances of illicit drug use (Table 2) . Table 3 displays the results of the multilevel logistic regression analysis. Older adolescents reported more drug use (OR = 2.08; 95%CI: 1.24-3.48) in comparison with younger respondents. Participants who reported that their most important groups of friends came from religious activities (OR = 0.36; 95%CI: 0.17-0.75) and from sports/culture activities (OR = 0.36; 95%CI: 0.17-0.75) had lower chance of illicit drug use in comparison with those whose best friends were from school. Participation in groups consisting of friends of the opposite sex (OR = 3.14; 95%CI: 1.63 to 6.06) was associated with a greater chance of illicit drug use. Residing in most vulnerable areas (regional with the lowest percentage of people living in areas of low HVI) was associated with lower prevalence rate of drug use, with a dose-response gradient. No significant interaction was found between gender and groups of friends of the same gender (p = 0.42).
The reliability among the questions of the groups and networks domain of the IQ-MSC is presented. However, the first item ("Which group of friends is the most important to you?") was not included, and since it would not compose a scale adequately, it would not make sense to generate a scale.
This was an open-ended question and the responses were subsequently categorized based on the participants' answers.
Each item is correlated with the total scale (sum of five items) and with similar strength, which was lowest for the question "Do most of your friends in the group have the same religion?" (Table 4) .
Discussion
The present study investigated illicit drug use and social influence among 891 adolescents from a state capital in Brazil (95.2% response rate). The rate of lifetime illicit drug use was 15.2%. A recent survey of students in the city of Belo Horizonte reports a 32.2% prevalence rate of lifetime illicit drug use 3 . However, the study cited included a broader age range (10 to 19 years) than that of the present investigation (15 to 19 years) and included 6 th through 12 th grade. Moreover, the data collection was carried out in different periods (April to June and September to November 2010) and a different questionnaire was employed, which was adapted by Carlini-Cotrim et al. 26 , with a shorter version of the questionnaire (77 items) administered to students in elementary school, and a longer version administered to those in high school 3 .
When broken down into different types of illicit drugs, inhalants and marijuana headed the list, with 7.9% and 7.4%, respectively. Inhalants can be easily made at home with cheap substances sold in small drugstores without strict regulation by Brazilian laws. This tendency also holds true for Brazilian college students residing in the same city, for which the prevalence rates of inhalants and marijuana are reported to be 16.8% and 16.5%, respectively 27 . Although consumption of alcoholic beverages is considered a public health problem and also increases the propensity of young people to encourage themselves in risk behaviors, its investigation was not the objective of the present study because it is considered a type of licit drug. by Brazilian students, there are still important information gaps, which difficult preventive actions for this social segment. Living in a less vulnerable residential area increased the odds of lifetime drug use, which is in agreement with findings described by Carlini et al. 3 . The fact that the present study involved a sample of students may have influenced this result. Adolescents with a poorer socioeconomic status and who use cheaper drugs, such as marijuana and crack/cocaine, may not have been enrolled in school, as the obsessive search for drugs brings about risk behaviors that compromise the user's health and social relations, especially with regard to school attendance. However, Humensky 13 found that a higher socioeconomic status in adolescence, as measured by parental education and household income, was associated with higher rates of substance use in the United States. The high cost of illicit drugs may explain the higher rates of use among wealthier adolescents. However, the lack of consensus regarding the influence of socioeconomic status on illicit drug use among youths indicates a need for prospective cohort studies addressing this issue.
Social influence was associated with different patterns of drug use. An individual may be more influential than others depending on his or her position within the social network: central position (being popular), marginal position (isolated/having a few friends) or bridging position (liaison that bridges peer groups) 10 . Among the indicators investigated, gender heterogeneity was significant risk factor for drug use. Women and men may be influenced differently by peers. Opposite-gender friends may be stronger than same-gender friends with regard to drug use, particularly in young adulthood, when mixed-gender relationships become more central 28 . In the present study, opposite-gender friends affected the adolescents regarding illicit drug use. This finding may be related to sexuality, as illicit drug and alcohol use favors the encouragement and development of interpersonal relations between genders. Moreover, psychosocial changes, such as emotional instability and internal conflicts with feelings of individual unworthiness, are considered determinant factors for the consumption of psychotropic substances 29 .
Religiosity plays an important role in constraining harmful behavior, and it is considered a protection factor against marijuana use and other undesirable risk behaviors among adolescents, such as smoking and binge drinking 20 . A qualitative study conducted by Sanchez et al. 30 in Brazil focused on how religious beliefs could prevent drug use among youths, and found that Protestants considered all drugs to be harmful to one's health, whereas Catholics and Spiritists considered licit drug use less harmful than illicit drug use, and were especially tolerant to the use of alcohol. It has been suggested that individuals who belong to a religion justify their choice for not using drugs based on religious concepts and strong family ties. Another hypothesis for not using drugs during adolescence is more related to the disapproval of church-going peers than one's own beliefs. Although religiosity per se (type of religion, frequency of church attendance, e.g.) was not measured in the present study, religion-based friendships indicate that a portion of adolescents has ties to religion, as approximately 30% of the respondents reported that their most important groups of friends were from church. Findings from a longitudinal study indicate that drug use in adolescence and a lesser frequency of church attendance in early adulthood increases the risk of mid-life drug use 31 .
In the present study, having groups of friends linked to sports and cultural activities seems to be a protective factor against lifetime illicit drug use among Brazilian adolescents. Participation in sports plays an important role in the development of children and young adolescents, resulting in positive health outcomes, a positive mood, functional capacity and general wellbeing 32, 33 . Currently, there is a strong interest in the relationship between participation in sports and drug abuse. The findings of a systematic review of 17 longitudinal studies reveal that participation in sports appears to be related to reduced illicit drug use, especially use of non-cannabis related drugs 33 . Illicit drugs have immediate injurious effects on performance. For those who are playing at a competitive level, these detrimental effects are likely sufficient to inhibit illicit substance use 32 .
The association between age and illicit drug use is a consistent finding in literature, as drug use by adolescents invariably increases with age 33, 34, 35 . Older adolescents are more exposed to social pressures and many can acquire some degree of financial independence through employment relationships and thus may have greater access to illicit drugs.
The present study has limitations that should be noted. Respondent bias is always a risk in this type of investigation. To maximize the possibility of obtaining honest responses, the students were ensured anonymity and that neither their parents nor teachers would be made aware of their individual answers. However, the respondents may have underestimated lifetime drug use due to a lack of attention, memory lapses, the desire for social acceptability and a suspicion that school authorities could demand access to the questionnaires. This study also lacked detailed information on network characteristics (density, size, quality of contacts, proximity, centrality, etc.). Mothers' schooling and the HVI were the only variables used to measure socioeconomic status. Other relevant parental characteristics (such as risky health behaviors, the amount of face-to-face contact with their adolescent sons and daughters, parental drug problems and a low degree of parental monitoring) were not analyzed. Moreover, the influence of religiosity on illicit drug use was not investigated. It is also not possible to extrapolate the findings to those students who were absent on the day of the survey or adolescents who do not attend schools in Belo Horizonte. A 1.3 design effect was applied, increasing the sample size by 30% to compensate for imprecision to cluster sampling 36 . In the data analysis, weighting is recommended for correction due to the design effect to compensate for unequal probabilities in the selection of sampling elements. However, this process has been debated. It is often unclear whether a given strategy requires adjustment for stratification and/or clustering and the "need for such adjustment depends on the primary study objective. 37 (p. 52). As the aim of this preliminary study was to investigate illicit drug use and its associations with socioeconomic factors and types of friends, the decision was made to use the data without weighting. However, the frequency of the response variable cannot be extrapolated to the student population of the city of Belo Horizonte.
The inclusion of only adolescents enrolled in schools can facilitate the identification of a critical phase of drug use, such as its initiation in early adolescence. This could contribute to the development of preventive strategies in the school setting, which is a favorable environment for preventive strategies and interventions regarding deviant behaviors. It has been shown that schools play an important role in drug use during adolescence 7, 38 . However, type of school (public or private) was the only information collected on schools in the present sample. Moreover, dropping out of school due to drug consumption was not investigated and should be addressed in future studies, along with school policies related to behaviors considered harmful to health.
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Even with the abovementioned limitations, the present study has strengths. The results can help guide future studies and/or interventions directed at drug use among adolescents, focusing on peer group influence and the school environment as a facilitating factor for healthy connections.
Studies have shown that numerous factors in different domains are related to risk behaviors among adolescents, such as individual factors and factors related to personality 39 , influence of friends 10, 18 , use of psychoactive drugs by parents, family conflicts 5, 6 and factors involving the school setting, such as academic failure, commitment to one's education and disengagement from school 40 . School factors are among the strongest predictors of behavior among adolescents 41, 42 . There is growing interest in the role schools can play in the prevention of risk behaviors in this population 40 . Different contexts can exert different forms of influence on risk behavior regarding drug use or protection from drug use in the same sample of students. Understanding these contexts and how they influence the use of illicit drugs is important to the establishment of strategies directed at prevention and intervention, which should extend throughout elementary school and high school, as satisfactory results are obtained when such strategies are employed in a continuous fashion 6, 43 .
The present findings are particularly relevant to prevention programs and educational curriculum. Knowledge of the consequences of substance use continues to be a mainstay of most prevention approaches. The inclusion of this subject in the curriculum may be an effective strategy for decreasing illicit drug use among youths. Indeed, the findings are currently being discussed at all schools that participated in this study under the guidance of the researchers.
Conclusion
Religious activities and sports/cultural-based friendship seem to demonstrate a protective effect against lifetime illicit drug use among adolescents in comparison with school-based friendships. Conversely, gender heterogeneity within groups increased the chances of adolescents reporting illicit drug use. Adolescents who lived in less vulnerable areas had greater odds of drug use in comparison with those living in more vulnerable areas.
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